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Enhanced Performance Insecticide Compositions Containing 
Plant Derived Oil Carriers And Methods Of Using The Same 
Field of Invention 

Our discovery relates to compositions effective for controlling insects, and 

more particularly, compositions containing phenyl pyrazole compounds and plant- 
derived oil carriers. 
Background of Invention 

Compositions for controlling insects such as cockroaches are known in the art. 
Generally, the compositions contain at least one substance toxic to the insects, and 
may be applied by spraying an area where the insects are to be controlled, or applying 
the composition over a random and/or substantially continuous region within the area 
by some other technique. 

United States Patent No. 5.580,567 represents an example of such a spraying 
technique, where the composition may contain among other things, a vegetable oil as 
a "spray oil." The "spray oil" is used to provide a one-step addition of adjuvants to 
obtain a more uniform spread of the spray solution over the treated area, improved 
penetration, and slower evaporation. 

United States Patent No. 4,985.413 discloses the use of compositions 
containing vegetable oils and insecticides for the control of cockroaches, where the 
compositions may be pressed into a tablet form. 

United States Patent No. 5.232.940 describes generally N-phenyl pyrazole 
derivatives and their use in compositions against arthropod, plant nematode, helminth, 
and protozoan pests. 

Compositions for controlling insects may have undesirable effects on humans 
and domesticated animals. These compositions may also carry unpleasant odors, or 
have a stickiness rendering them less desirable for many uses. Accordingly, a need 
exists for compositions and methods that effectively control insects while minimizing 
these undesirable aspects. 
Objects of the Invention 

An object of the invention is to provide a composition suitable for use in 
controlling insects. 
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Another object of the invention is to provide a composition having superior 
efficacy for controlling insects. 

Another object of the invention is to provide a method of controlling insects 
that reduces the total area to which the composition needs to be applied. 
Summary of the Invention 

To achieve these and other objectives, and in accordance with the purpose of 
our invention as embodied and broadly described herein, in one aspect we describe a 
composition having an active ingredient in an amount toxic to insects wherein the 
active ingredient is a phenyl pyrazole compound, a halopyrid^ljuMnpoOTd^^n f 
avermectin compound or combinations thereof: and^plant-derived oil carrier. 

In another aspect we describe a method of c^mfflilgmsects, wherethe 
method includes application of a composition containing (a) an active ingredient 
selected from the group consisting of a phenyl pyrazole compound, a halopyridyl 
compound, and an avermectin. and (b) a plant-derived oil carrier; to an area where the 
insects are to be controlled. 
Brief Description of Figures 

Figure 1 is a graph comparing the mortality rates of various compositions 
containing fipronil. 

Figure 2 is a graph comparing the mortality rates of various compositions 
containing fipronil. 

Figure 3 is a graph comparing the mortality rates of various fipronil 
compositions with liquid and solid oil carriers. 

Figure 4 is a graph comparing the mortality rates of various fipronil 
compositions with plant-derived oil carriers. 

Figure 5 is a graph comparing the secondary kill rates of various fipronil 
compositions. 

Figure 6 is a graph comparing the mortality rates of a fipronil composition 
applied over various surface areas. 

Figure 7 is a graph comparing the secondary kill rates of a fipronil 
composition applied over various surface areas. 
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Figure 8 is a graph comparing the mortality rates of various fipronil 
compositions applied in cockroach infested apartments. 
Detailed Description of the Invention 

As mentioned, conventional compositions for controlling insects, such as 
cockroaches, are typically applied by the random and/or substantially continuous 
application of the compositions to be treated in order to maximize the composition's 
efficacy. Such an application adds to the expense and waste of the product, may have 
undesirable environmental and safety consequences, and reduces the desirability of 
using such compositions in the home or workplace. 

In accordance with the invention, however, our composition comprises a 
phenyl pyrazole compound, a halopyridyl compound, or an avermectin compound, 
and a plant derived oil carrier where the composition does not need to be applied in 
such a random and/or substantially continuous manner. These components, 
particularly the phenyl pyrazol e compoun ds, hav^jibstantially no repellant properties 
with respect to insects such ^cockroachejamd ants. \s a result, a discrete 
application of our compositionha^uSstantial ^fecnfTcontrolling the insects. 

As used herein, "a phenyl pyrazole compound" refers to the compounds 
referred to as N-phenylpyrazole derivatives in United Stales Patent No. 5,232.940. 
The entire contents of the '940 patent are incorporated herein by reference. 

More specifically, the phenyl pyrazole compound used in our composition 
have the following chemical structure. 



wherein R 1 represents a cyano or nitro group, halogen, i.e. fluorine, chlorine, bromine 
or iodine atom, an acetyl or formyl group, a straight- or branched-chain alkyl group 
containing from 1 to 4 carbon atoms which may be unsubstituted or substituted by one 




(1) 
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or more halogen atoms or a cycloalkyl group containing from 3 to 6 carbon atoms; R : 
represents a group R'S0 2 , R'SO, or R'S in which R' represents a straight- or branched- 
chain alkyK alkenyl or alkynyl (preferably l-(alkynyl)alkyl and more preferably alk-2- 
ynyl) 

group containing up to 6 carbon atoms which may be substituted or substituted by one 
or more halogen atoms which may be the same or different; or R 2 is a halogen, i.e., 
fluorine, chlorine, bromine or iodine atom, a cyano or nitro group, a cycloalkyl group 
containing from 3 to 5 carbon atoms, a straight- or branched-chain alkenyl group 
containing from 2 to 6 carbon atoms, a thiocyanato group, a sulphamoyl group which 
may be unsubstituted or substituted by one or two straight- or branched-chain alkyl 
groups which may be the same or different and contain from 1 to 6 carbon atoms a 
carbamoyl group which may be unsubstituted or substituted by one or two straight- or 
branched-chain alkyl groups which may be the same or different and contain from 1 to 
6 carbon atoms, a straight- or branched-chain alkoxycarbonyl group containing from 2 
to 7 carbon atoms, a straight- or branched-chain alkanoyl group containing from 2 to 7 
carbon atoms, or a straight- or branched-chain alkyl group containing from 1 to 6 
carbon atoms which may be unsubstituted or substituted by one or more halogen 
atoms; R 3 represents a hydrogen atom, or an amino group -NR"R*" wherein R" and 
R"', which may be the same or different, each represent a hvdrogen atom or a straight- 
or branched-chain alkenylalkyl or alkynylalkyl group containing up to 5 carbon 
atoms, a straight- or branched-chain alkyl group (containing from 1 to 6 carbon atoms, 
and which may be unsubstituted or substituted by straight or branched-chain 
alkoxycarbonyl of 2 to 5 carbon atoms), a formyl group, a straight- or branched-chain 
alkanoyl group (which contains from 2 to 7 carbon atoms and which may be 
optionally substituted with one or more halogen atoms) or R" and R" 1 , together with 
the nitrogen atom to which they are attached, form a 5 to 6 membered cyclic imide 
and is unsubstituted or substituted with one or more halogen atoms, or R 3 represents a 
straight- or branched-chain alkoxycarbonyl group (which contains from 2 to 7 carbon 
atoms and is unsubstituted or substituted by one or more halogen atoms), or R 3 
represents a straight- or branched chain alkoxymethyleneamino group containing from 
2 to 5 carbon atoms which may be unsubstituted or substituted on methylene by a 
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straight- or branched-chain alkyl group containing from 1 to 4 carbon atoms, or R ? 
represents a halogen, i.e., fluorine, chlorine, bromine or iodine, a cycloalkyl group - 
containing from 3 to 6 carbon atoms, or cycloakylcarbonyl group (which contains 
from 4 to 7 carbon atoms) or straight- or branched-chain alkoxy carbonyl group 
(which contains from 2 to 7 carbon atoms which are unsubstituted or substituted by 
one or more halogen atoms), or R 3 represents a straight- or branched-chain 
alkylsulphenylamino group containing from 1 to 4 carbon atoms, or R 3 represents a 
straight- or branched-chain alkyl group containing from 1 to 4 carbon atoms, the 
carboxy group or a straight-branched chain alkylthio, alkylsulphinyl or alkysulphonyl 
group containing from 1 to 6 carbon atoms which may be unsubstituted or substituted 
by one or more halogen atoms, or R 3 represents a straight- or branched-chained 
trialkylsilylmethyl group containing from 1 to 6 carbon atoms in each alkyl group 
which may be the same or different, a trialkylsilyl group containing from 1 to 6 
carbon atoms in each alkyl group which may be the same or different, or the cyano or 
nitro group; R\ R\ R\ R 7 and R 8 may be the same or different and represent a 
halogen, i.e., fluorine, chlorine, bromine or iodine, a straight- or branched-chain alkyl 
or alkoxy group containing from 1 to 4 carbon atoms which may be unsubstituted or 
substituted by one or more halogen atoms (e.g. a trifluoromethyl or trifluoromethoxy 
group), a straight- or branched-chain alkylthio or alkylsulphinyl group containing 
from 1 to 4 carbon atoms which is substituted by one or more halogen atoms (e.g. a 
trifluoromethylthio or trifluoromethylsulphinyl group), the nitro or cyano group or a 
straight- or branched-chain alkylsulphonyl group containing from 1 to 4 carbon atoms 
which may be unsubstituted or substituted by one or more halogen atoms (e.g. the 
trifluoromethylsulphonyl group). 

Preferably, phenyl pyrazole compounds of the above formula are used wherein 
R l represents a cyano or nitro group, a halogen, i.e., fluorine, chlorine, bromine, or 
iodine, atom, or an acetyl or formyl group; R : represents group R'S0 2 , R'SO, or R'S in 
which R* represents a straight or branched chain alkyl, alkenyl or alkynyl (preferably 
l-(alkynyl) alkyl and more preferably alk-2-ynyl) group containing up to 4 carbon 
atoms which may be unsubstituted or substituted by one or more halogen atoms which 
may be the same or different; R 3 represents a hydrogen atom, or an amino group - 
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NR'R*" wherein R" and R* fc \ which may be the same or different, each represents a 
hydrogen atom or a straight or branched chain alkyl. alkenyl or alkynylalkyl group - 
containing up to 5 carbon atoms, a formyl group, a straight or branched chain alkanoyl 
group, (which contains from 2 to 5 carbon atoms and which may be optionally 
substituted by one or more halogen atoms) or R" and R ^ together with the nitrogen 
atom to which they are attached form a 5 or 6 membered cyclic imide, or represents a 
straight or branched-chain alkoxycarbonyl group (which contains 2 to 5 carbon atoms 
and is unsubstituted or substituted by one or more halogen atoms), or R 3 represents a 
straight or branched-chain alkoxymethyleneamino group containing from 2 to 5 
carbon atoms which may be unsubstituted or substituted on methylene by a straight or 
branched-chain alkyl group containing from 1 to 4 carbon atoms, or represent a 
halogen, i.e., fluorine, chlorine, bromine or iodine: and R A is a fluorine, chlorine , 
bromine or iodine; R 6 is a straight or branched chain alkyl or alkoxy group containing 
from 1 to 4 carbon atoms which may be unsubstituted or substituted by one or more 
halogen atoms which may be the same or different (the trifluoromethyl and 
trifluoromethoxy groups are preferred), or a chlorine or bromine atom; and R 8 is 
hydrogen or a fluorine, chlorine, bromine or iodine atom, with the exclusion of the 
compound wherein R 1 represents cyano. R 2 represents methanesulphonyl, R 3 
represents amino. R 4 and R* are chloro and R* is trifluoromethyl (i.e.. the phenyl ring 
is 2.6-dichloro-4-tri-fluorormethylphenyl). which have valuable activity against 
arthropod^ plant nematode, helminth and protozoan pests, more particularly by 
ingestion of above preferred compound(s) by the arthropods. 

Preferred compounds of the first embodiment of general formula I also include 
those wherein R 2 represents an alkylsuphonylisulphinyl/thio group which is optionally 
halogen substituted containing from 1 to 4 carbon atoms, or an alkenyl- or alkynyl- 
sulphonyl/sulphinyl/thio group which is optionally halogen substituted and contains 
up to 4 carbon atoms, preferably a trifluoromethylthio or trifluoro methylsulphinyl 
group, R 3 represents the hydrogen atom, an amino or methylamino group and R 1 
represents a halogen atom or preferably the cyano or nitro group. 

Compounds of general formula 1 wherein the phenyl group contains the 
trifluoromethyl or trifluoromethoxy group, and R : represents an optionally 
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halogenated alkylsulphonyl/sulphinyl/thio group containing from 1 to 4 carbon atoms 
are also preferred. Trifluoromethylthio. trifluoromethylsulphinyl and 
trifluoromethanesulphonyl are especially preferred for 

Preferred compounds of the first embodiment of general formula I also include 
those with phenyl substitution which is 2.4,6-trichloro. 2.6-dichloro-4- 
difluoromethoxy, 2-chloro-4-trifluoromethyl, 2-bromo-6-cWoro-4-trifluoromethyl, 
2,6-dibromo-4-trifluoromethyl or 2-bromo-4-trifluoromethyl. 

In a most preferred embodiment, the composition comprises the phenyl 
pyrazole compound known as fipronil, which has the following chemical structure: 



The phenyl pyrazole compound may be present in our composition in an 
amount ranging from about 0.001 percent by weight to about 5.0 percent by weight. 
Preferably, the phenyl pyrazole is present at about 0.01 percent by weight to about 1.0 
percent by weight. The oil carrier may be present at about 2.0 percent by weight to 
about 99.99 percent by weight. Preferably, the composition will contain over 50 
percent by weight, more preferably over 90 percent by weight. 

A "halopyridyl compound," as used herein, refers to the compounds described 
as halopyridyl compounds in United States Patent No. 3.244.586. the entire contents 
of which are incorporated herein by reference. 

More specifically, the halopyridyl compound used in our composition will 
have the following chemical structure: 
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wherein R" represents halopyridyl, Z is selected from the group consisting of oxygen- 
and sulfur, and each R ? is individually selected from the group consisting of lower 
alkoxy, amino, and lower alkylamino. 

Preferably, the halopyridyl compound is, chlorpyrifos, which has the 
following chemical structure: 



The halo pyridyl compound may be present in our composition in an amount 
ranging from about 0.01 percent by weight to about 5.0 percent by weight. 
Preferably, the halo pyridyl is present at about 0.1 percent by weight to about 1.0 
percent by weight. 

An "avermectin compound" as used herein, refers to compounds described in 
United States Patent No. 4,310,519, the entire contents of which are incorporated 
herein by reference. 

More specifically, the avermectin compound used in our composition will 
have the following chemical structure: 



CI 



Ck 





wherein R I: is the a-L-oleandrosyl-a-L-oleandroside of the structure: 




CH 3 0 CH3O 



and wherein the broken line indicates a single a double bond: R 9 is hydroxy and is 
present only when said broken line indicates a single bond, R 10 is iso-propyl or sec- 
butyl: and R n is methoxy or hydroxy. 



In the foregoing structural formula, the individual compounds are as set forth 
in the following Table. 



Avermectin 


R 9 


R I0 


R" 


Ala 


Double bond 


sec-butyl 


— OCHj 


Alb 


Double bond 


iso-propyl 


— OCHj 


A2a 


— OH 


sec-butyl 


— OCH 3 
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A2b 


—OH 


iso-propyl 


— OCH 5 


Bla 


Double bond 


sec-butyl 


-OH 


Bib 


Double bond 


iso-propyl 


—OH 


B2a 


—OH 


sec-butyl 


—OH 


B2b 


—OH 


iso-propyl 


—OH 



The avermectin compound may be present in our composition in an amount 
ranging from about 0.001 percent by weight to about 5.0 percent by weight. 
Preferably, the avermectin is present at about 0.01 percent by weight to about 1 .0 
percent by weight. 

Our composition may additionally contain solvents effective to dissolve the 
active ingredient. Such solvents include, for example, acetone, dichloromethane, 
ethyl acetate, methanol, 1-octanoL 2-propanol, N-methyl pyrrolidone, propylene 
glycol, and ethanol or combinations thereof. About 0 to 5 percent by weight of the 
solvent may be present in the composition. 

The composition may also contain, for example, about 0 to about 10 weight 
percent of a stabilizer such as sodium stearate. Additionally, the composition may 
contain any attractants. whether food based or not. Examples of such attractants 
include Fenugreek™, Furaneol™, aggregation pheromone. sex pheromone, and 
conventional foojj^asg^fiajmile chemicals. 

Tl^gjant-derr^^ used in our composition may include for example, 

vegetable oil, peanut oil. co rn oil, ses ame oil. canola oil. linseed oil. rapeseed oil, 
sunflower oil, palm oil, ccttonseed oil\oconut oil, olive oil, safflower oil, soybean 
oil, or combinations thereoi^^^^^^ 

Preferably, the oil carrier is in the liquid state at room temperature, i.e. about 
21 °C. While in the liquid state, the oil carrier facilitates administration of the 
composition to the area to be treated. The viscosity of the composition may range 
from about 30 to about 300 cps. 

The composition may be applied in any manner to the area where insects, 
particularly crawling insects such as cockroaches, are to be controlled. Such 
applications broadly include pressurized spray delivery systems, pump spray delivery 
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systems, and direct application to surfaces within the area with a brush or similar 
device. Additionally, our composition may be applied to a substrate which is then 
placed within the area to be treated. 

Preferably, the composition is applied in a liquid state, by either direct 
application to surfaces within the area with a brush or similar device, or by application 
to at least one substrate which can then be placed within the area. These methods 
avoid disadvantages associated with a spraying method, and allow application of the 
composition to a limited area. In a more preferred embodiment, we apply the 
composition to one or more discrete locations within the area to be treated, as we have 
surprisingly found that such an application is more effective than application of the 
composition in a continuous manner over local ions having larger surface areas. 

As used herein, the term "discrete location" means application of the 
composition such that less than about 100 droplets are applied within about every 100 
square feet of the area to be treated. Preferably about 1 0 to about 1 00 droplets are 
applied within about every 100 square feet to be treated. The term is also intended to 
embrace embodiments where the composition is first applied to a substrate which is 
then placed in the area to be treated. 

Accordingly, in one preferred embodiment, the composition is applied to one 
or more discrete locations within the area where the insects are to be controlled by a 
focused droplet method. In this method, the composition is not sprayed or aerosolized 
in the area. Instead, droplets are dispensed directly to one or more surfaces within the 
area by devices such as a brush or similar device, calibrated pipettor, a squeeze bottle, 
or medicine dropper. As used herein, "droplets" are considered to have a total volume 
ranging from about 5 to about 75 pal. preferably about 1 0 to about 50 \iU and even 
more preferably about 30 to about 50 |il. 

In another preferred embodiment, the composition is first applied to a 
substrate, which is then placed within the area to be treated. In this embodiment, the 
composition may be applied to the substrate by any known means. Substrates used in 
this embodiment may be absorbent or nonabsorbent, and include for example paper, 
tissue paper, or plastics such as high impact polystyrene. 
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Regardless of the manner in which the composition is to be applied, the 
composition is preferably used in a non-agricultural setting, i.e. in commercial 
establishments, industrial settings, or in domestic or household settings. 
Example 1 

0.5 grams of technical fipronil was dissolved in 1 ml of acetone to form a 

solution. The solution was then blended with 50 g of peanut oil to form a 1 percent by 
weight composition. 10 microliters of the composition were deposited within a 1 
square inch plastic weighing dish to provide a total of 0.1 mg of fipronil. 
Comparative Example 2 

A commercially available suspension concentrate containing 20 percent by 
weight of fipronil was deposited in a 1 square inch weighing dish, the suspension 
concentrate, sold as Regent 1 .67 SC™ by Rhone Poulenc. was diluted so that 0.5 mg 
of fipronil was deposited in the weighing dish. 
Comparative Example 3 

A commercially available emulsifiable concentrate containing 30 percent by 
weight of fipronil was also deposited in a 1 square inch weighing dish. The 
emulsifiable concentrate, sold as Regent 2.3 EC™ by Rhone Poulenc was first diluted 
so that 0.5 mg of fipronil was added to the weighing dish. 
Example 4 

The contact activities of the fipronil containing compositions of Example 1 
and Comparative Examples 2 and 3 were evaluated. For each composition, a test 
chamber was constructed having an 1 8 x 12 x 8 inch plastic container attached to a 
second container of the same dimensions with a 2 x 3/4 inch piece of plastic tubing. 
Both containers were provisioned with harborage food, water, and paper baffles to 
increase the insect foraging area. The second container additionally contained a 
fipronil containing composition from one of the above mentioned Examples. 

One hundred German cockroaches. Blattella gennanica. were added to the first 
container, and access through the tubing was blocked for 3 days to provide an 
acclimation period. The number of dead cockroaches per 1 00 was recorded after each 
of the first four days after access through the tubing was cleared. 
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TABLE 1 



Treatment 


Mean% 
Mortality at 
Day 1 


Mean % 
Mortaility at 
Day 2 


Mean % 
Mortality at 
Day 3 


Mean % 
Mortality at 
Day 4 


Example J 
0.1 mg 
fipronil/peanut 
oil 


52 


81 


94 


97 


Comp, Ex. 2 
0.5 mg fipronil/ 
suspension 
concentrate 


14 


47 


64 


72 


Comp. Ex. 3 
0.5 mg fipronil/ 
emulsifiable 
concentrate 


49 


68 


82 


84 



The data in Table 1 surprisingly reveal hat despite a five-fold lower fipronil 
concentration, the composition containing peanut oil as described in Example 1 
performed better than the compositions of Comparative Examples 2 and 3. The 
results of this example are graphically shown in Figure 1 . The values between the 
tested compositions are significantly different (PO.0.5; LT-90). 
Example 5 

The contact activities of 0.1 mg. 0.05 mg, and 0.01 mg the fipronil 
composition described in Example 1 were compared with 0.1 mg of fipronil dissolved 
in acetone and tung oil in a manner similar to that described in Example 1 . The 
concentration of the fipronil in tung oil was 0.1 mg/10 |il of tung oil. Tung oil dries at 
room temperature after the composition is applied to the area to be treated. The 
contact activities were evaluated by the method described in Example 4, resulting in 
the data shown in Table 2. 



TABLE 2 



Treatment 


Mean % 


Mean % 


Mean % 


Mean % 


Mean% 




Mortaility 


Mortaility 


Mortality 


Mortality 


Mortality 




at Day 1 


at Day 2 


at Day 3 


at Day 4 


at Day 7 
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Example 1 
0.1 mg 
fipronil/peanut 
oil 


39 


69 


84 


88 


92 . 


Example 1 
0.5 mg 
fipronil/peanut 
oil 


21 


56 


70 


77 


84 


Example 1 
0.1 mg 
fipronil/peanut 
oil 




14 


37 


47 


59 


Comp. Ex. 3 
0.1 mg fipronil/ 
emulsifiable 
concentrate 


1 


1 


1 


1 


1 


0.1 mg fipronil/ 
tung oil 


1 


2 


j 


11 


35 



The data in Table 2 reveal that fipronil/peanut oil compositions at 
concentrations as low as 0.01 mg/10 p.] perform significantly better than fipronil 
dissolved in a drying oil such as tung oil. and also significantly better than the 
emulsifiable concentrate. 
Example 6 

The compositiono^iiiiiiijilii ^vas compared to a composition having 0.5 g of 
fipronil dissolved in 5( fcof soybean Qjj l and also a composition having 0.5 g of 
fipronil dissolved in 50 g of partially hydrogenated soybean oil, which was solid at 
room temperature (i.e. a "soy oil solid"). The contact activities were evaluated by the 
method described in Example 4. resulting in the data shown in Table 3. 



TABLE 3 



Treatment 


Mean % 


Mean % 


Mean % 


Mean% 




Mortaility at 


Mortaility at 


Mortality at 


Mortality at 




Day f 


Day 2 


Day 3 


Day 4 
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Example 1 
0.1 mg 
fioronil/neanut 
oil 


37 


51 


58 


60 . 


0.1 mg fipronil/ 
soy oil liquid 


16 


-» 


41 


42 


0.1 mg fipronil/ 
soy oil liquid 


3 


6 


11 


13 



As can be seen in Table 3, and a graph of the data in Figure 3. both peanut oil 
and liquid soybean oil are more efficacious oil carriers in combination with fipronil 
than solid soybean oil, which has been partially hydrogenated. 
Example 7 

Other plant-derived oils which are liquid at room temperature were evaluated 
in compositions made in a manner analogous to Example 1 . Fipronil was dissolved in 
each oil to give a fipronil concentration of 0. 1 mg/1 0 \xl The contact activities of the 
compositions were evaluated according to the method described in Example 4, 
resulting in the data shown in Table 4. 



WO 99/08529 



PCT/US98/16021 



16 



TABLE 4 



Treatment 


Mean % 
Mortaility 
at Day 1 


Mean % 
Mortaility 
at Day 2 


Mean % 
Mortality 
at Day 3 


Mean % 
Mortality 
at Day 4 


Example 1 
0.1 mg 
fipronil/peanut 
oil 


29 


43 


54 


59 


0.1 mg 
fipronil/corn 
oil 


22 


38 


52 


58 


0.1 mg 
fipronil/canola 
oil 


29 


52 


63 


69 


0.1 mg fipronil/ 
vegetable oil 


26 


43 


56 


63 


0.1 mg 
fipronil/sesame 
oil 


37 


56 


69 


74 


0.1 mg fipronil/ 
sunflower oil 


33 


51 


61 


68 



As shown in Table 4. the plant-derived oils tested provide approximately the 
same level of efficacy as the composition of Example 1 . 
Example 8 

The secondary-killing capacity of the fipronil/peanut oil composition of 
Example 1 was compared with the fipronil suspension concentrate diluted as 
described in Comparative Example 2. Secondary kill occurs as a result of insecticide 
being tracked from the original source to other locations by insects visiting the 
original source. Other insects coming in contact with the tracked insecticide are then 
killed, thereby enhancing the efficiency of the insecticide. 

0.5 mg of each fipronil composition was deposited in a 1 square inch weigh 
boat. The weigh boat was then placed in a 9 inch diameter container with 1 0 male 
German cockroaches. Following death (ca 3 hours), the males and the composition 
were removed and 30 first-second instar nymphal cockroaches were added. Nymphs 
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were continually added until no more died. Three replicates per treatment were 
performed. 

Through 73 days, the average number of nymphs killed from the initial 10 
males contacting the compositions of Example 1 was 496. The composition of 
Comparative Example 2 resulted in a lower average secondary kill rate of 418 
nymphs. Figure 5 shows a comparison of these results. These results are statistically 
different (PO.05), thus demonstrating the superiority of the composition of Example 
1. 

Example 9 

The contact activities of a fipronil composition applied as discrete droplets and 
the same fipronil composition distributed over a larger area were compared in a 
laboratory assay. To demonstrate the efficacy of application of the composition as a 
discrete droplet, 10 \x\ of the composition of Example 1 were deposited as a droplet in 
the center of a 9 square inch piece of high impact polystyrene. To demonstrate the 
efficacy of a continuous and conventional treatment method, 10 ^1 of the composition 
of Example 1 were deposited over the entire surface of a 9 square inch piece of high 
impact polystyrene. Each treated polystyrene piece was placed in a test chamber as 
described in Example 4. and the contact activities were evaluated as described in 
Example 4, resulting in the data shown in Table 5. 



Table 5 



Treatment 


Mean % 
Mortality 
at Day 1 


Mean % 
Mortality 
at Day 2 


Mean % 
Mortality 
at Day 4 


Mean % 
Mortality 
at Day 5 


Mean % 
Mortality 
at Day 6 


Mean % 
Mortality 
at Day 7 


Fipronil 
Droplet 


32 


53 


65 


67 


69 


71 


Fipronil - 
1 inch sq. 


26 


49 


67 


74 


76 


79 


Fipronil - 
4 inch sq. 


11 


31 


51 


57 


61 


63 


Fipronil - 
9 inch 
square 


10 


29 


50 


56* 


59 


61 
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As demonstrated by the above data, application of the composition as a 
discrete droplet outperformed the same composition when spread over the larger area^ 
The time/mortality results between treatments in Table 5 were statistically different 
(p<0.05; Weibull analysis). 
Example 10 

Secondary-kill effects between a fipronil composition applied as discrete 
droplets and the same fipronil composition distributed over a larger area were 
compared in a laboratory assay. To demonstrate the efficacy of application of the 
composition as a discrete droplet, 10 \il of the composition of Example 1 was 
deposited as a droplet in the center of a 9 square inch piece of high impact 
polystyrene. To demonstrate the efficacy of a continuous and conventional treatment 
method, 10 1^1 of the composition of Example 1 was deposited over the entire surface 
of a 9 square inch piece of high impact polystyrene. 

Each treated polystyrene piece was placed in a 9 inch diameter plastic 
container. One adult male cockroach was placed in the container. After the 
cockroach died, it was removed from the container along with the polystyrene. Ten 
male cockroaches were subsequently placed in containers. The only contact these 
cockroaches had with the fipronil containing composition was with the composition 
tracked from the original male to the treated plastic. Dead, secondarily killed 
cockroaches were counted, recorded, then removed. Cockroaches were continually 
added until mortality was no longer noted. 

When fipronil was applied over the entire 9 square inch substrate, after the 
original male was killed and the treated polystyrene removed, an average of 28.6 
additional cockroaches were killed. Fipronil applied as a discrete droplet resulted in a 
secondary kill averaging 89.3 cockroaches. These results are graphically shown in 
Figure 7. Thus, the discrete droplet produced a mortality over three times of the 
continuous distribution of the fipronil composition over the treated area. 
Example 1 1 

A method of applying our composition in discrete droplets was tested in 
apartments. Cockroach population levels were assessed prior to treatment by trapping 
insects overnight in a sticky trap. The day after this assessment was made, infested 
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apartments received treatments of either 2 percent by weight fipronil in peanut oil, 2 
percent by weight emulsifiable concentrate, or no treatment. Each treated apartment - 
received one hundred droplets of the composition (ca 40 jil/drop). The performance 
of each treatment was assessed by trapping cockroaches 2, 7. and 21 days after the 
treatments were applied, and the following data were collected. 



TABLE 6 



Treatment 


% Cockroach 
Reduction at 
Day 2 


% Cockroach 
Reduction at 
Day 7 


% Cockroach 
Reduction at 
Day 21 




Old 


89a 


95a 


Fipronil/Emulsifiable 
Concentrate 


1 3b 


84a 


93a 


Untreated 


Ob 


43b 


61b 



Mortality figures in Table 6 followed by the same letter within a column are 
not significantly different from one another. The data in Table 6, and also shown in 
Figure 8. reveal that the method of applying our composition as discrete droplets had 
dramatically superior effect on the cockroach population after the second day of 
treatment. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made in the composition and method disclosed above without 
departing from the spirit of our discovery. Thus, it is intended that our description 
covers the modifications and variations of this invention provided that they come 
within the scope of the appended claims and their equivalents. 
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We claim: 
1. 



2. 



A composition comprising an active ingredient in an amount toxic to . 
insects wherein the active ingredient is selected from the group 
consisting of a phenyl pyrazole compound, a halopyridyl compound, 
and an avermectin compound; or combinations thereof, and a plant- 
derived oil carrier. 

The composition of claim 1. wherein the active ingredient is a phenyl 
pyrazole compound having the following structure: 



The composition of claim 1, wherein the active ingredient is a 
halopyridyl compound having the following structure: 




NC 



C 




'3 



4. 



The composition of claim 1, wherein the active ingredient is an 
avermectin compound having the following structure: 



WO 99/08529 



PCT/US98/16021 




wherein R is the cc-L-oleandrosyl-a-L-oleandroside of the structure: 




and wherein the broken line indicates a single or a double bond; R 9 is 
hydroxy and is present only when said broken line indicates a single 
bond, R ,(> is iso-propyl or sec-butyl; and R" is methoxy or hydroxy. 

5. The composition of claim 1, wherein the plant-derived oil carrier is 
peanut oil, corn oil, vegetable oil, canola oil, coconut oil, cottonseed 
oil. linseed oil, rapeseed oil. olive oil. palm oil. sesame oil, safflower 
oil, or sunflower oil. soybean oil. or combinations thereof. 

6. The composition of claim 1 , wherein the plant-derived oil carrier is a 
liquid at room temperature. 
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7. The composition of claim 1. wherein the phenyl pyrazole compound is 
present in an amount of about 0.01 percent by weight to about 5.0 
percent by weight. 

8. The composition of claim 1, wherein the plant-derived carrier is 
present in an amount of about 2.0 percent by weight to about 99.99 
percent by weight. 

9. The composition of claim 1 . further comprising a stabilizer. 

10. The composition of claim 1. wherein the composition is located on a 
substrate. 

1 1 . The method of claim 10. wherein the substrate is an absorbent material. 

12. The composition of claim 1 0. wherein the substrate is paper, tissue 
paper, cardboard, or plastic. 

13. The composition of claim 10. wherein the substrate's surface area 
contacting the composition is less than about 100 square inches. 

14. The composition of claim 10. wherein the substrate's surface area 
contacting the composition is less than or equal to about 1 0 square 
inches. 

15. The composition of claim 1 0. wherein the total surface area of the 
substrate is less than or equal to about 100 square inches. 

1 6. A method of controlling insects, which method comprises application 
of a composition comprising 

(a) an active ingredient selected from the group consisting of a 
phenyl pyrazole compound, a halopyridyl compound, and an 
avermectin. and 

(b) a plant-derived oil carrier: 

to an area where the insects are to be controlled. 

1 7. The method of claim 1 6. wherein the active ingredient is a phenyl 
pyrazole compound having the following structure: 
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18. The method of claim 16, wherein the active ingredient is a halopyridyl 
compound having the following structure: 



CI 




19. The method of claim 16. wherein the active ingredient is an avermectin 
compound having the following structure: 
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wherein R ,: is the a-L-oleandrosyl-a-L-oleandroside of the structure: - 




O 



CH 3 0 CH3O 



and wherein the broken line indicates a single or a double bond; R 9 is 
hydroxy and is present only when said broken line indicates a single 
bond, R'° is iso-propyl or sec-butyl: and R 11 is methoxy or hydroxy. 

20. The method of claim 1 6, wherein the composition is applied within the 
area in more than one discrete locations. 

21 . The method of claim 16, wherein the composition is applied to at least 
one surface within the area. 

22. The method of claim 16, wherein about 1 0 to about 100 droplets are 
applied within every 100 square feet of the area. 

23. The method of claim 16, wherein the composition is applied to the area 
by spraying, brushing, blotting, or dropping. 

24. The method of claim 1 6, wherein the composition is first applied to a 
substrate, and then the substrate is placed within the area. 

25. The method of claim 24. wherein the substrate is an absorbent material. 

26. The method of claim 24. wherein the substrate is paper, tissue paper, 
cardboard, or plastic. 

27. The method of claim 1 6. wherein the composition is directly applied to 
at least one surface within the area. 

28. The method of claim 1 6. wherein the insects are cockroaches. 

29. The method of claim 16, wherein the plant-derived oil carrier is liquid 
at room temperature. 
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30. The method of claim 16. wherein the plant-derived oil carrier is peanut 
oil, corn oil, vegetable oil. canola oiL coconut oil, linseed oil. rapeseed 
oil cottonseed oih olive oil. palm oil. sesame oil. sunflower oil. 
safflower oil, soybean oil. or combinations thereof. 

31. The method of claim 16, wherein the phenyl pyrazole compound is 
present in an amount of about 0.01 percent by weight to about 5.0 
percent by weight. 

32. The method of claim 1 6, wherein the plant-derived carrier is present in 
an amount of about 2.0 percent by weight to about 99.99 percent by 
weight. 
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